PKB/Akt induces transcription of enzymes involved in cholesterol and fatty acid biosynthesis via activation of SREBP.
Protein kinase B (PKB/Akt) has been shown to play a role in protection from apoptosis, cell proliferation and cell growth. It is also involved in mediating the effects of insulin, such as lipogenesis, glucose uptake and conversion of glucose into fatty acids and cholesterol. Sterol-regulatory element binding proteins (SREBPs) are the major transcription factors that regulate genes involved in fatty acid and cholesterol synthesis. It has been postulated that constitutive activation of the phosphatidylinositol 3 kinase/Akt pathway may be involved in fatty acid and cholesterol accumulation that has been described in several tumour types. In this study, we have analysed changes in gene expression in response to Akt activation using DNA microarrays. We identified several enzymes involved in fatty acid and cholesterol synthesis as targets for Akt-regulated transcription. Expression of these enzymes has previously been shown to be regulated by the SREBP family of transcription factors. Activation of Akt induces synthesis of full-length SREBP-1 and SREBP-2 proteins as well as expression of fatty acid synthase (FAS), the key regulatory enzyme in lipid biosynthesis. We also show that Akt leads to the accumulation of nuclear SREBP-1 but not SREBP-2, and that activation of SREBP is required for Akt-induced activation of the FAS promoter. Finally, activation of Akt induces an increase in the concentration of cellular fatty acids as well as phosphoglycerides, the components of cellular membranes. Our data indicate that activation of SREBP by Akt leads to the induction of key enzymes of the cholesterol and fatty acid biosynthesis pathways, and thus membrane lipid biosynthesis.